Differences between the regulation of cholesterol side-chain cleavage in Leydig cells from mice and rats.
A Leydig cell culture system has been used to study the in vitro modulation by luteinizing hormone (LH) of steroidogenesis in Leydig cells isolated from mice and immature rats. Mouse Leydig cells precultured for 24 h in the presence of increasing concentrations of LH (1 ng-1 microgram/ml) showed a dose-dependent decrease of the maximal LH-stimulated testosterone production. After pretreatment with 1 microgram LH/ml, maximal LH-stimulated testosterone production. After production in the presence of excess 20 alpha-hydroxycholesterol (a cholesterol side-chain cleavage substrate) were reduced to approx. 50% of control values. The possible site of action of LH is probably prior to pregnenolone, because testosterone production in the presence of excess pregnenolone was not affected by the LH pretreatment. Immature rat Leydig cells showed no decrease of maximal steroid production after 24 h culture in the presence of 1 microgram LH/ml. These results indicate that the regulation of the cholesterol side-chain cleavage activity during long-term LH action is different in mouse and rat Leydig cells. The properties of the cholesterol side-chain cleavage enzyme in mouse and rat Leydig cells were further investigated with different hydroxylated cholesterol derivatives as substrates. Steroid production by mouse Leydig cells in the presence of (22R)-22 hydroxycholesterol was similar as in the presence of LH. In contrast, steroidogenesis in rat Leydig cells in the presence of (22R)-22 hydroxycholesterol was at least 10-fold higher than in the presence of LH. It is concluded that the cholesterol side-chain cleaving enzyme in the mouse Leydig cell operates at its maximal capacity during short-term LH stimulation and can be inhibited after long-term LH action, whereas in the rat Leydig cell only a fraction of the potential activity is used during short-term LH stimulation, which is not affected during long-term LH action.